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Objective: Although clinical trials have documented the importance of identifying individ-
uals with major depression with atypical features, there are fewer epidemiological data. In
a prior report, the authors used latent class analysis (LCA) to identify a distinctive atypical
depressive subtype; they sought to replicate that finding in the current study. Method: Us-
ing the National Comorbidity Survey data, the authors applied LCA  to 14 DSM-III-R major
depressive symptoms in the participants’ lifetime worst episodes (N=2,836). Validators of
class membership included depressive disorder characteristics, syndrome consequences,
demography, comorbidity, personality/attitudes, and parental psychiatric history. Results: The
best-fitting LCA solution had six classes. Four were combinations of atypicality and sever-
ity: severe atypical, mild atypical, severe typical, and mild typical. Syndrome severity (se-
vere atypical and typical versus mild atypical and typical classes) was associated with a
pronounced pattern of more and longer episodes, worse syndrome consequences, in-
creased psychiatric comorbidity, more deviant personality and attitudes, and parental alco-
hol/drug use disorder. Syndrome atypicality (severe and mild atypical versus severe and
mild typical classes) was associated with decreased syndrome consequences, comorbid
conduct disorder and social phobia, higher interpersonal dependency and lower self-es-
teem, and parental alcohol/drug use disorder. Conclusions: As in prior reports, the atypi-
cal subtype of depression can be identified in epidemiological samples and, like typical
depression, exists in mild and severe variants. Atypical depressive subtypes were charac-
terized by several distinctive features. However, the correspondence between epidemiolog-
ically derived typologies of atypical depression and DSM-IV major depression with atypical
features is not yet known. 

(Am J Psychiatry 1998; 155:1398–1406)

There have been numerous proposals for the sub-
typing of unipolar depression (1). Most typologies
contained a common element, a subtype of unipolar

depression with marked typical, or vegetative, symp-
toms (e.g., poor appetite, loss of weight, insomnia, and
anhedonia). Although there is general agreement about
the existence of a typical subtype, there has been sub-
stantial disagreement on the classification of the re-
maining depressive subtypes (2).

Atypical depression has emerged as an important
subtype of unipolar depression. In DSM-IV, atypical
depression refers to major depression with preserved
mood reactivity in response to positive events along
with appetite increase, weight gain, hypersomnia,
“leaden paralysis,” and/or pathological rejection sensi-
tivity. However, the term atypical depression is prob-
lematic because it has been used to describe a broad
range of clinical presentations (3–7). The DSM-IV
term has its origins in the work of a group of British
psychiatrists (8, 9) who observed a subset of patients
with “somewhat atypical depressive states” (8) charac-
terized by a “reversed functional shift” (5) who re-

Received March 10, 1997; revisions received Aug. 18 and Dec.
12, 1997; accepted Feb. 9, 1998. From the Department of Psychi-
atry, Virginia Institute for Psychiatric and Behavioral Genetics, Vir-
ginia Commonwealth University; and the Department of Health
Care Policy, Harvard Medical School, Boston. Address reprint
requests to Dr. Sullivan, Department of Psychiatry, Virginia Insti-
tute for Psychiatric and Behavioral Genetics, P.O. Box 980126,
Richmond, VA 23298-0126; sullivan@psycho.psi.vcu.edu (e-mail).

Supported by NIMH grants MH-00507 and MH-16806 to Dr.
Kessler and grants MH-49492 and MH-01277 to Dr. Kendler. The
National Comorbidity Survey was supported by NIMH grants MH-
46376, MH-49098, and MH-52861; by a supplement to MH-46376
from the National Institute on Drug Abuse; and by grant 90135190
from the W.T. Grant Foundation. A complete list of National
Comorbidity Survey publications, study documentation, interview
schedules, and the raw National Comorbidity Survey public use
data files can be obtained on the World Wide Web: http://
www.umich.edu/~ncsum/.
1398 Am J Psychiatry 155:10, October 1998



SULLIVAN, KESSLER, AND KENDLER
sponded preferentially to monoamine oxidase inhibi-
tors (MAOIs).

The subset of depressed patients with atypical symp-
toms has been investigated extensively in a series of
randomized clinical trials at Columbia University (6,
7). Individuals meeting the Columbia criteria for atyp-
ical depression—included in DSM-IV with minor mod-
ifications—appear to respond preferentially to MAOIs
in both acute (10, 11) and maintenance (12) treatment.

The construct of atypical depression is derived prin-
cipally from clinical studies, although a few epidemio-
logical studies are relevant. The lifetime prevalence of
partial definitions of atypical depression (hyperphagia
and hypersomnia) was 0.7% in the National Institute
of Mental Health (NIMH)-Epidemiologic Catchment
Area (ECA) dataset (13); in the Ontario Health Sup-
plement dataset (14), the lifetime prevalence was 1.4%
(0.9% with only atypical episodes and 0.5% with both
typical and atypical episodes; atypicality was defined
as hyperphagia, weight gain, and hypersomnia). Latent
class analyses derived classes resembling atypical de-
pression in the NIMH-ECA data (15) and in a commu-
nity-based sample of female twins (past year preva-
lence=3.9%) (16).

Given the relative dearth of epidemiological data on
atypical depression in contrast to the clinical data, we
framed the following question: using data from a large
probabalistic national sample and an approach similar
to that employed by Kendler et al. (16), can the exist-
ence of an atypical depressive subtype be replicated?

METHOD

Sample

The National Comorbidity Survey (NCS) was a probabalistic sur-
vey of the U.S. population with a response rate of 82.4% (17). The
NCS had two phases: a part 1 diagnostic interview (N=8,098) and a
part 2 risk factor interview administered to a subsample (N=5,877)
because of budgetary constraints. The part 2 interview was adminis-
tered to all part 1 subjects aged 15–24 years, to all other subjects in
part 1 with a lifetime diagnosis, and to a random subsample of the
remaining subjects in part 1. The sampling and weighting proce-
dures are described in detail elsewhere (17, 18). After complete de-
scription of the study, written informed consent was obtained.

Depressive Syndrome Assessment

In the NCS, depressive symptoms from the participants’ worst
lifetime episodes were assessed in the part 1 interview with the Com-
posite International Diagnostic Interview (19, 20). Because of our in-
terest in replication of our findings in the Virginia Twin Registry
study, we took an approach as similar as possible to the approach in
our previous report (16). To be included in the latent class analysis
(LCA) in our present study, the worst lifetime episodes from the NCS
(N=2,836) must have lasted at least 2 weeks, been associated with
help-seeking or impairment, and contained one or more contempo-
raneous depressive symptoms. These depressive syndromes may or
may not have met DSM-III-R criteria for major depression. To delin-
eate typical and atypical symptoms, we “disaggregated” the nine
DSM-III-R “A” criteria for major depression into 14 individual
symptoms (table 1).

Latent Class Analysis

We used latent class analysis (LCA) (21–23) to determine empiri-
cally the typologies of depressive symptoms in the NCS. LCA is a
“categorical analogue” to factor analysis and is particularly appro-
priate for data on the presence or absence of symptoms. Using a pro-

TABLE 1. Class Membership (Total=2,836) and Endorsement Frequencies of the Variables in the Best-Fitting Latent Class Analy-
sis (LCA) Solution Based on Data From the National Comorbidity Survey (NCS)a

Variable

Class 1:
Severe
Typical
(N=332)

Class 2:
Mild

Typical
(N=488)

Class 3:
Severe
Atypical
(N=169)

Class 4:
Mild

Atypical
(N=305)

Class 5:
Intermediate 

(N=881)

Class 6:
Minimal

Symptoms
(N=661)

Prevalence in the NCS (%) 4 6 2 4 11 8
Variables used in LCA (%)

DSM-III-R A criteria for major de-
pression
Feelings of depression 98 85 95 80 82 90
Loss of interest 91 51 85 51 68 11
Appetite decrease 88 73 39 2 11 4
Appetite increase 11 4 83 74 0 2
Weight decrease 77 82 40 1 6 4
Weight increase 0 2 84 68 0 0
Insomnia 92 75 87 57 55 27
Hypersomnia 31 8 54 23 26 3
Psychomotor agitation 35 20 49 10 9 5
Psychomotor retardation 62 6 56 11 14 0
Tiredness/lack of energy 92 34 92 58 59 11
Feelings of guilt or worthlessness 84 29 83 34 39 16
Trouble concentrating 94 42 85 41 53 7
Thoughts of death/suicide 77 39 78 39 56 25

Female gender 71 74 65 68 50 50
DSM-III-R major depression (%) 98 63 100 63 52 1
Number of depressive symptoms 

(range: 1–14)
Mean 9.3 5.5 10.1 5.5 4.8 2.0
SD 1.3 1.4 1.5 1.6 1.5 0.9

a Fifteen variables were entered into the LCA: 14 depressive symptoms that represented the nine “disaggregated” DSM-III-R A cri-
teria for the lifetime worst episode plus gender. The best-fitting solution contained six classes.
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gram by Eaves et al. (22), we applied LCA to a 2,836×15 data ma-
trix in an iterative manner. The rows corresponded to the 2,836 NCS
participants with one depressive symptom or two or more co-occur-
ring depressive symptoms. The 15 columns corresponded to re-
sponses of each subject to the 14 disaggregated major depression cri-
teria and the subject’s gender. We included gender to allow for the
possibility of gender-related differences in symptoms. We first fit a
one-class solution followed by a two-class solution, and so on, until
we reached the “best” solution. We determined the best solution
with reference to two criteria. First, the solution had to fit the data
significantly better than had the previous class. The difference be-
tween the log-likelihood of the previous and the current class ap-
proximates a chi-square distribution; if this difference was greater
than the critical chi-square statistic (χ2=26.3 for alpha=0.05, df=16),
then the current class provided a better fit to the data than had the
previous class. Second, the Numerical Algorithms Group subroutine
(E04UCF) (24) used by the LCA program for maximum likelihood
minimization had to reach a valid solution (i.e., the E04UCF IFAIL
parameter had to return as zero). We had relatively clear evidence in
favor of a six-class solution as it was significantly better than all
lower-order solutions and no seven-class solution was superior. Indi-
vidual subjects were then assigned class membership based on the
likelihood of their particular response profile.

LCA Validators

The next step was to determine whether there were important dif-
ferences across the LCA classes. We used six sets of external valida-
tors not entered into the LCA: characteristics of the depressive disor-
der, symptom consequences, demography, comorbid psychiatric
disorders, personality and attitudinal self-report data, and parental
psychiatric history.

The first four sets of validators were assessed in the part 1 inter-
view. The Comprehensive International Diagnostic Interview/DSM-
III-R diagnoses available were major depression, bipolar disorder,
conduct disorder, antisocial personality, panic disorder, agoraphobia
without panic disorder, generalized anxiety disorder, social phobia,
simple phobia, alcohol dependence, and non-alcohol/non-nicotine
drug dependence (17). The part 2 interview (N=5,877) yielded the
diagnosis of posttraumatic stress disorder (PTSD) (18) and empiri-
cally abbreviated forms of several personality and attitudinal mea-
sures: neuroticism, extraversion, and openness to experience (25);
internal and external locus of control (26); self-esteem and self-reli-
ance (27); fatalism (28); and interpersonal dependency and interper-
sonal conformity (29). All scores were standardized before analysis.

We evaluated a history of depressive disorder, alcoholism, and
drug use disorder for the biological parents of the respondent in the
part 2 interview by using standardized criteria (30, 31).

Statistical Analyses

The goal of these analyses was to attempt to validate LCA class
membership. We were particularly interested in whether the classes
found in the Virginia Twin Registry (VTR) sample (16) could be rep-
licated. We first compared the six LCA classes in terms of depressive
symptoms, characteristics, and symptom consequences. We then fo-
cused on demography, psychiatric comorbidity, personality and atti-
tudes, and parental psychiatric history in reference to a comparison
group of the 5,262 NCS subjects not entered into the LCA because
they denied lifetime depressive symptoms. We used logistic regres-
sion and multiple regression models (32) including the NCS weight-
ing variables and controlling for the effects of age, race, and gender.

Multiple Comparisons

These analytic aims necessitated a large number of statistical
comparisons and, given the large number of validators, the overall
type I error was inflated. We employed a two-tailed significance level
of 0.01 to compensate partially for the number of comparisons.
More importantly, as the major aim was to validate the empirically
derived LCA classes, the pattern of differences among the validators
(rather than an isolated difference) had to support its existence as a
valid entity.

RESULTS

Class Descriptions

Table 1 depicts the observed class membership and
endorsement frequencies of the 14 disaggregated
DSM-III-R depressive symptoms in the best-fitting
LCA solution. These data are from the 2,836 partici-
pants (35.0%) in the NCS with one or more contem-
poraneous depressive symptoms in the lifetime worst
episode. Class 1 (4% of total NCS participants) was
characterized by a very high lifetime occurrence of ma-
jor depression (98%) and high endorsement rates for
most of the 14 disaggregated symptoms of major de-
pression. We termed class 1 “severe typical” because of
the nearly universal presence of major depression and
the preponderance of classical depressive symptoms
(i.e., weight and appetite loss, insomnia, psychomotor
retardation, anergia, and poor concentration). Class 2
(6% of total NCS participants) was also characterized
by classical depressive symptoms, although fewer sub-
jects (63%) met criteria for major depression. We thus
termed class 2 “mild typical.” Like class 1, class 3 (2%
of total NCS participants) was characterized by many
depressive symptoms, and 100% of this class met cri-
teria for major depression; however, the symptom pat-
tern was more characterized by appetite increase and
weight gain. Both insomnia and hypersomnia were
prevalent. We termed class 3 “severe atypical.” Like
class 3, class 4 (4% of total NCS participants) was
characterized by atypical depressive symptoms with
63% meeting criteria for major depression. We termed
class 4 “mild atypical.” Class 5 (labeled “intermedi-
ate”) was the most prevalent (11% of total NCS par-
ticipants) and was characterized by intermediate oc-
currence of major depression (52%) with prominent
symptoms of low mood, loss of interest, insomnia, loss
of energy, and thoughts of death. Class 6 (8% of total
NCS participants) had low endorsement rates for all
depressive symptoms except the stem question
(whether the subject felt depressed) and a very low oc-
currence of major depression (1%, labeled “minimal
symptoms”). The first four classes were predominantly
female, whereas the gender ratios for the last two
classes were equal.

Validator Overview

Table 2 depicts the syndrome characteristics for the
six empirically derived LCA classes. Age at onset was
similar across groups, although the severe typical and
severe atypical classes tended to be associated with re-
current and persistent episodes of mood disturbance
accompanied by considerable behavioral and syn-
drome consequences.

Table 3 presents descriptive data for demography,
comorbidity, personality/attitudes, and parental psy-
chiatric history of members of the six LCA classes in
comparison with NCS subjects who denied depressive
1400 Am J Psychiatry 155:10, October 1998
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symptoms (N=5,262). There were highly significant
differences across these seven groups for all of these
variables except age at interview and fatalism.

The six empirically derived LCA classes can be con-
sidered as the four combinations of atypical/typical
symptoms and severe/mild symptoms as well as the in-
termediate and minimal symptoms classes.

Validation: Atypicality and Severity

In the following analysis, we focused on four LCA
classes (severe atypical, mild atypical, severe typical,
and mild typical) to understand more clearly the influ-
ence of atypicality and severity. We created three vari-
ables that were used in the subsequent analyses.
“Atypicality” coded the presence/absence of atypical
symptoms (1=severe and mild atypical classes, 0=oth-
erwise), “severity” coded the presence/absence of se-
vere symptoms (1=severe atypical and typical classes,
0=otherwise), and the interaction term was the prod-
uct of the atypicality and severity variables (1=severe
atypical, 0=otherwise).

Table 4 summarizes these analyses. The main effect
of severity had considerable impact across the majority
of the validators. The severe atypical and severe typical
classes were associated with more and longer episodes;
more syndrome consequences; substantial comorbid-
ity; increased conformity, dependency, neuroticism,
and external locus of control; lower self-esteem; and
increased parental alcohol/drug use disorders.

The main effect of atypicality was more complex.
First, there were fewer significant differences for atyp-
icality than for severity, suggesting that the latter was a
more potent discriminator. Second, independent of se-
verity, the atypical classes were characterized by de-
creased syndrome consequences, increased risk for
conduct disorder and social phobia but decreased risk
for PTSD, personality traits of higher interpersonal de-
pendency and lower self-esteem, and a parental history
of alcohol/drug use disorder. Finally, the interaction of
atypicality and severity was associated with increased

interference and total symptom consequences, de-
creased social phobia, and increased PTSD.

Validation: Intermediate and Minimal Symptoms Classes

The intermediate and minimal symptom classes were
the most prevalent of the LCA classes, although their
symptom endorsement patterns were quite different
(table 1). Statistical comparisons of these two classes
for the external validators in tables 2 and 3 revealed es-
sentially no differences between them (data not
shown). However, both of these classes had a surpris-
ingly high degree of syndrome consequences (table 2)
which were equivalent to or, occasionally, exceeded
those of the mild typical and mild atypical classes. In
regard to comorbidity (table 3), conduct disorder, anti-
social personality, alcohol dependence, and drug de-
pendence were particularly prevalent in the intermedi-
ate and minimal symptom classes.

DISCUSSION

Subtypes of Depression

Application of LCA to the lifetime depressive symp-
tom data from the NCS yielded six interpretable
classes. Four of these classes were defined by the com-
binations of severity (severe versus mild symptoms)
and atypicality (atypical versus typical symptoms); the
remaining 2 classes were distinctive. Identification of
depressive subtypes defined by mild and severe symp-
toms is neither profound nor surprising and has been
widely documented in prior clinical and epidemiologi-
cal studies by use of a host of methodological ap-
proaches.

Atypical Depression

The particularly interesting result from this study
was the identification of depressive classes defined

TABLE 2. Data on Syndrome Characteristics and Consequences for the Six Classes Empirically Derived From Latent Class Anal-
ysis (LCA) of Data From the National Comorbidity Survey (NCS)

Syndrome Characteristic
or Consequence

Class 1:
Severe
Typical
(N=332)

Class 2:
Mild

Typical
(N=488)

Class 3:
Severe
Atypical
(N=169)

Class 4:
Mild

Atypical
(N=305)

Class 5:
Intermediate 

(N=881)

Class 6:
Minimal 

Symptoms 
(N=661)

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Characteristics

Age at onset (years) 23.1 9.8 23.9 9.0 22.5 10.0 23.4 9.5 23.1 9.4 23.8 9.6
Number of episodes 9.3 19.4 4.5 9.8 12.4 23.3 5.3 9.7 6.8 15.9 6.0 14.6
Longest episode (months) 22.6 56.8 11.2 31.9 30.2 59.3 12.4 44.7 11.3 30.0 13.0 35.3

Number of consequences (range: 0–9) 3.6 2.5 2.1 2.0 3.5 2.5 1.5 1.9 1.8 1.9 2.0 2.1

% % % % % %
Type of consequences

Saw mental health worker 48 30 51 25 28 27
Saw other professional 30 19 29 14 19 18
Took medication 36 19 40 13 17 21
Interference with life or activities 60 32 66 22 27 25
Kept from working or socializing 70 44 69 35 41 41
Hospitalization 19 7 20 3 7 9
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principally by the atypicality of the symptoms re-
ported. Depressive symptoms with an atypical charac-
ter or a “reversed functional shift” (5) (i.e., appetite in-
crease, weight gain, hypersomnia, and psychomotor
agitation) constituted one side of the atypicality di-
chotomy. The symptoms that contributed to the other

side of this dichotomy were typical, or vegetative, in
nature (i.e., appetite decrease, weight loss, insomnia,
and psychomotor retardation) resembling a “func-
tional shift” (33).

Our principal interest in conducting this study was
whether our prior finding in the VTR (16) could be re-

TABLE 3. Demographic Characteristics, Comorbidity, Personality and Attitudes, and Parental Psychiatric History for the Six
Classes of Atypical Depression Derived From Latent Class Analysis (LCA) of Data From the National Comorbidity Survey (NCS)a

Class 1:
Severe
Typical
(N=332)

Class 2:
Mild

Typical
(N=488)

Class 3:
Severe
Atypical
(N=305)

Class 4:
Mild

Atypical
(N=305)

Class 5:
Intermediate 

(N=881)

Class 6:
Minimal 

Symptoms 
(N=661)

Subjects 
With No 

Symptoms 
(N=5,262)

Analysis

Feature F χ2 df p

Demography
Age (years) 1.71 6, 8091 0.11

Mean 34.3 33.0 34.0 34.7 33.0 33.3 33.2
SD 9.9 9.4 10.7 10.9 10.2 11.3 11.0  

Ethnic group (%) 74.7 18 <0.0001
Caucasian  84  73  79  81 76 83 74
African American 6  10 7  10 10 7 13
Hispanic 9  12  10 8 10 7 10
Other 1  5 4 1 5 3 4

Comorbid disorders (%)
Bipolar I disorder 12 4 12 3 4 2 0.10 432.5 6 <0.0001
Conduct disorder 18 10 19 19 22 22 10 172.1 6 <0.0001
Antisocial personality 6 2 8 1 6 10  2 173.6 6 <0.0001
Panic disorder 17 7 16 6 8 4  1 431.3 6 <0.0001
Agoraphobia without 

panic disorder 15 11 15 8 8 9 3 403.6 6 <0.0001
Generalized anxiety 

disorder 29 10 35 7 10 8 1 936.8 6 <0.0001
Social phobia 31 19 32 31 24 20  8 465.7 6 <0.0001
Simple phobia 30 22 36 25 18 14  6 499.8 6 <0.0001
Posttraumatic stress 

disorderb 22 17 34 9 13 11 3 379.2 6 <0.0001
Alcohol dependence 28 16 32 21 23 23 10 296.3 6 <0.0001
Drug dependence 16 7 20 7 15 16 4 279.3 6 <0.0001
Number of disordersc 

(range: 1–10)
Mean 2.0 1.0 2.3 1.4 1.4 1.3 0.5 257.7 6, 8091 <0.0001
SD 1.4 1.1 1.7 1.2 1.3 1.5 0.9

Personality or attitude 
variable (z score)b

Conformity 0.31 0.03 0.36 0.20 0.16 0.09 –0.14 23.6 6, 5870 <0.0001
Dependency 0.41 0.11 0.42 0.31 0.22 0.13 –0.18 41.9 6, 5870 <0.0001
Extraversion –0.14 –0.02  –0.21 –0.15 –0.22 –0.07 0.07 11.2 6, 5870 <0.0001
Neuroticism 0.76 0.37 0.76 0.45 0.40 0.34 –0.28 143.4 6, 5870 <0.0001
External locus of 

control 0.16 0.00 0.15 0.06 0.06 0.09 –0.11 8.43 6, 5870 <0.0001
Internal locus of con-

trol –0.13 –0.05  –0.02  –0.25 –0.25 –0.07 0.09 14.1 6, 5870 <0.0001
Fatalism 0.04 0.06 0.09 0.00 –0.01 –0.01 –0.03 0.81 6, 5870 0.57
Openness 0.15 0.13 0.06 0.01 0.05 0.07 –0.05 4.15 6, 5870 0.0004
Self-esteem –0.77 –0.22  –0.87 –0.54 –0.43 –0.27 0.28 151.7 6, 5870 <0.0001
Self-reliance –0.21 –0.05 –0.19 –0.13 –0.23 –0.18 0.07 14.4 6, 5870 <0.0001

Parental psychiatric 
history (%)
Major depressionb 398.5 12 <0.0001

No parent 46 53 45 53 53 61 77
One parent 40 34 39 36 37 30 20
Both parents 13 13 16 11 10 10 4

Alcohol/drug disor-
derb 160.7 12 <0.0001
No parent 65 73 59 63 70 74 82
One parent 30 23 32 35 29 23 17
Both parents 5 4 9 2 4 3 2

a The data shown reflect weighting variables. The statistics and p values are results of ANOVAs (age and personality/attitude variables)
or chi-square tests across the seven groups.

b Assessed in the part 2 interview.
c Does not include major depression or posttraumatic stress disorder.
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produced in a different sample by a similar analytic ap-
proach (i.e., the use of LCA and similar item defini-
tions). The NCS and the VTR are similar in that both
are population based and used structured diagnostic
instruments. However, these similarities are overshad-
owed by many differences:

1. The NCS was a probability sample of the conti-
nental U.S., whereas the VTR consisted solely of twins
born in Virginia.

2. The NCS consisted of male and female subjects of
any ethnicity aged 15–54 years, whereas the VTR re-
port was on Caucasian women aged 22–59 years.

TABLE 4. Analysis of the Influence of Atypicality and Severity of Depressive Symptoms on Validators of Latent Class Analysis
(LCA) of Data From the National Comorbidity Survey (N=2,836)a 

Regression Coefficientsb

Atypicality Severity Interaction

Validator Coefficient SE
Direction 
of Effect Coefficient SE

Direction 
of Effect Coefficient SE

Direction 
of Effect

Syndrome characteristics
Age at onset (years) 1.80 0.76 1.08 0.73 –3.41 1.20
Number of episodes 0.42 1.07 2.53* 1.07 (↑) 2.60 1.74
Longest episode 0.35 2.88 1.80*** 2.86 (↑) –1.08 4.65

Syndrome consequences
Saw mental health worker –0.28 0.17 0.76*** 0.15  (↑) 0.40 0.25
Saw other professional –0.22 0.21 0.66*** 0.18 (↑) 0.03 0.30
Took medication –0.46 0.22 0.89*** 0.17 (↑) 0.66 0.29
Interference with life or activities –0.36 0.18 1.25*** 0.15 (↑) 1.03*** 0.26  (↑)
Kept from working or socializing –0.54** 0.15 (↓) 1.09*** 0.15  (↑) 0.52 0.25
Hospitalization –0.95 0.38 1.00*** 0.23 (↑) 0.97 0.45
Number of consequences –0.54** 0.15  (↓) 1.41*** 0.15  (↑) 0.70** 0.25  (↑)

Demography
Female gender –0.07 0.09 –0.29 0.12 0.57 0.26
Ethnicityc

Caucasian
African American –0.02 0.21 –0.44 0.22 0.04 0.45
Hispanic –0.27 0.20 –0.08 0.19 0.57 0.40
Other –0.20 0.35 –0.59 0.38 2.52 1.04

Comorbidity
Bipolar I disorder –0.17 0.24 1.25*** 0.24 (↑) 0.71 0.52
Conduct disorder 0.44** 0.16 (↑) 0.33 0.16 –0.45 0.33
Antisocial personality 0.25 0.31 1.62*** 0.35 (↑) 0.81 0.72
Panic disorder –0.13 0.19 1.03*** 0.19 (↑) 0.16 0.39
Agoraphobia without panic disorder  –0.20 0.19 0.60** 0.18  (↑) 0.22 0.37
Generalized anxiety disorder 0.01 0.16 1.55*** 0.16 (↑) 0.69 0.34
Social phobia 0.74*** 0.17 (↑) 0.75*** 0.17 (↑) –0.73** 0.27 (↓)
Simple phobia 0.26 0.13 0.50*** 0.13 (↑) –0.03 0.27
Posttraumatic stress disorder –0.73* 0.25  (↓) 0.40 0.19 1.28*** 0.33  (↑)
Alcohol dependence 0.27 0.14 0.60*** 0.14 (↑) 0.04 0.28
Drug dependence 0.13 0.18 0.95*** 0.18 (↑) 0.30 0.37

Personality and attitudes
Conformity 0.13 0.06 0.24*** 0.06 (↑) –0.15 0.12
Dependency 0.14* 0.05 (↑) 0.23*** 0.05 (↑) –0.21  0.11
Extraversion –0.10 0.06 –0.08 0.06 0.03 0.12
Neuroticism 0.06 0.06 0.36*** 0.06 (↑) –0.11 0.12
External locus of control 0.04 0.06 0.15* 0.06  (↑) –0.14 0.12
Internal locus of control –0.07 0.06 0.03 0.06 0.29 0.12
Openness –0.10 0.06 0.03 0.05 0.12 0.11
Self-esteem –0.24*** 0.06 (↓) –0.48*** 0.06 (↓) 0.26 0.13
Self-reliance –0.05 0.06 –0.11 0.06 0.08 0.12

Parental psychiatric history
Major depression –0.02 0.15 0.18 0.14 0.15 0.23
Alcohol/drug use disorder 0.40* 0.12 (↑) 0.36* 0.12  (↑) –0.13 0.25

a As described in the text, these analyses w ere limited to four classes (severe atypical, mild atypical, severe typical, and mild typical).
Group sizes are given in tables 1, 2, and 3.

b The atypicality variable coded the presence or absence of atypical symptoms (1=severe and mild atypical classes, 0=otherwise). The
severity variable coded the presence or absence of severe symptoms (1=severe typical and atypical classes, 0=otherwise). The interac-
tion term was the product of the atypicality and severity variables (1=severe atypical, 0=otherwise). The values shown are the coef-
ficients and standard errors from logistic regression (nominal and ordinal validators) or multiple regression analyses (continuous vari-
ables). If the interaction term was not significant, it was omitted. To aid in interpretation, the arrows indicate the signs of the regression
coefficients (↑=positive, ↓=negative). All analyses used the “normalized” NCS design weights and, except for the demographic variables,
were controlled for the effects of age, gender, and race.

c For ethnicity, Caucasian subjects formed the reference group.
 *p=0.01.  **p=0.001.  ***p=0.0001.
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3. The NCS depressive symptoms were for the life-
time worst episode of at least 2 weeks’ duration,
whereas the VTR data were for a period in the prior
year that had lasted at least 5 days.

4. Depressive symptoms were coded for all VTR sub-
jects but only for a subset of the NCS participants.

5. Although the NCS interview (based on the Com-
posite International Diagnostic Interview) and VTR
interview (based on the Structured Clinical Interview
for DSM-III-R [34]) both assessed the DSM-III-R cri-
teria for major depression, the two interviews were
considerably different in structure, item wording, and
format.

Thus, given that the dissimilarities were greater than
the similarities between the VTR and the NCS, it is no-
table that we were able to reproduce the existence of
the atypical classes, one of the key findings from our
prior report (34).

In the depression treatment literature, the clinical
importance of identifying a subset of depressed pa-
tients with atypical symptoms is supported by expert
opinion (8, 9) and clinical trials (10–12, 35), although
not in all studies (5). Patients with atypical depression
may constitute a distinct neurobiological subset (36).
However, given the many different uses of the term
atypical over time (6, 7), a critical question is the de-
gree to which the atypical subtype of depressive symp-
toms identified in this study and in our prior report
(16) overlaps with the Columbia/DSM-IV definitions.

We possess insufficient information to answer this
question as we lacked data on all elements of the Co-
lumbia/DSM-IV criteria for atypical depression (i.e.,
mood reactivity, leaden paralysis, and enduring rejec-
tion sensitivity). The atypical subtypes we identified
were characterized by appetite increase, weight gain,
hypersomnia, and, to some extent, psychomotor re-
tardation, which overlap with the Columbia/DSM-IV
criteria. Of note, the focus on mood reactivity in the
Columbia/DSM-IV criteria is not found in other defini-

tions of atypicality that highlight instead symptoms of
a reversed functional shift (4, 5, 8, 9).

If the overlap between the clinically and epidemio-
logically defined atypical depressive symptoms is rea-
sonable, these convergent findings—epidemiological
dissection of atypical classes in several distinct stud-
ies—combined with the clinical utility of atypical de-
pressive symptoms, constitute a compelling rationale
for the existence of an atypical subtype and its inclu-
sion in any typology of unipolar depression.

Comparing the NCS and VTR Results

To facilitate comparison, table 5 summarizes the re-
sults of this NCS-based investigation and the VTR re-
port (16). The VTR report described severe and mild
typical LCA classes that were fairly similar to their
NCS counterparts in symptoms, mean number of
symptoms, the proportion with major depression, and
the proportion reporting role interference. The VTR
atypical class was most similar to the NCS mild atypi-
cal class. The NCS severe atypical class had no coun-
terpart in the VTR, perhaps because the NCS was
larger or used a longer time frame.

Kendler et al. (16) noted several differences between
the VTR atypical class and the other classes—i.e., the
atypical class was less likely to have comorbid general
affective disorder and panic disorder and had de-
creased extraversion. With the identification in the
NCS of a severe atypical class as well as a mild atypical
class (similar to the VTR atypical class), the differences
in the VTR appear to be more related to severity than
to atypicality. The NCS results also differ from those of
the VTR in that neuroticism was elevated in the NCS
classes, particularly in the severe classes. The VTR re-
port also noted that the atypical class had increased
body mass index, risk of bulimia, moderate risk of fu-
ture major depression, moderate symptom stability
over time, and high monozygotic twin concordance.
These data were not available in the NCS.

TABLE 5. Comparison of Classes of Atypical Depression Derived From Latent Class Analysis (LCA) in the National Comorbidity
Survey (NCS) and Virginia Twin Registry (VTR) (16)

Variable

NCSa

VTRbClass 1:
Severe
Typical 

Class 2: 
Mild 

Typical 

Class 3:
Severe
Atypical 

Class 4: 
Mild 

Atypical Severe Typical Mild Typical Atypical 

Vegetative symptoms Typical Typical Atypical Atypical Typical Typical Atypical
Mean number of symptoms 

(range: 1–14) 9.3 5.5 10.1 5.5 9.9 6.3 6.2
Major depression (%) 98 63 100 63 97 66 46
Marked role interference (%) 60 32 66 22 44 22 16
Female gender (%) 71 74 65 68 100 100 100
Comorbid generalized anxiety 

disorder and panic Much higher Higher Much higher Higher Very much higher Much higher Higher
Other lifetime disorders Much higher Higher Much higher Higher Higherc — Higherd

Extraversion Lower Lower Lower Lower Normal Normal Lower
Neuroticism Much higher Higher Much higher Higher Higher Higher Higher
a Classes based on 14 disaggregated DSM-III-R major depression symptoms in the worst lifetime episode.
b Classes based on 14 disaggregated DSM-III-R major depression symptoms in the year before interview.
c Phobia.
d Bulimia.
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Perhaps the most informative comparisons are those
between atypicality and severity (tables 3 and 4). Most
differences across the four classes defined by atypical-
ity and severity were related to severity. The main ef-
fect of severity (table 4) was associated with worse ep-
isodes, more syndrome consequences, increased
comorbidity, more deviant personality traits, and a pa-
rental history of alcohol/drug use disorders. These dif-
ferences were in the anticipated direction and validated
the severe versus mild LCA class distinction.

The main effect of atypicality was less frequently sig-
nificant, although the atypical classes were character-
ized by decreased syndrome consequences, comorbid
conduct disorder and social phobia (but decreased
PTSD), higher interpersonal dependency and lower
self-esteem, and a parental history of alcohol/drug
use disorder. These results suggest that atypicality—
although unexpectedly similar to typicality—may
have several distinct characteristics. The association of
atypicality with parental alcohol/drug use disorders
is reminiscent of Winokur’s depression spectrum dis-
ease (37).

We expected to find that the atypical classes were
characterized by a distinct personality profile—per-
haps akin to neurotic depression (3). Although atypi-
cality had little impact on many personality/attitudinal
attributes, the atypical classes had greater interper-
sonal dependency and lower self-esteem suggesting
that there may be a specific personality typology asso-
ciated with atypical depression.

From some prior studies of atypical depression (2, 4,
36), we expected to find an overrepresentation of
women in the severe and mild atypical classes. As in
other reports (13, 14), we identified no significant gen-
der differences.

Intermediate and Minimal Symptom Classes

The occurrence of these “subthreshold” classes (to-
gether comprising 19% of the subjects in the NCS) and
the rather high proportion of each class that reported
recurrent and enduring symptoms along with help-
seeking behavior or marked symptom consequences
were surprising. We know little about the so-called mi-
nor depressive disorders. The characteristics of these
classes—particularly the equal gender ratio—would
argue for further specific study.

We put forward three speculations about these
classes. First, studies from the NCS (38) and the VTR
(39) suggest that depressive states that do not quite
meet the DSM-III-R criteria differ from more definitive
major depression quantitatively and not qualitatively.
These classes might represent formes frustes of major
depression. In addition, subsyndromal depressive
symptoms are associated with considerable social mor-
bidity (40, 41) and an increased risk for first-onset ma-
jor depression (42). Second, as the diagnosis of major
depression in epidemiological samples has modest reli-

ability (43, 44), these classes might contain individu-
als who in fact had major depression but who were
coded as having subthreshold symptoms. Finally, these
two classes were notable for their increased preva-
lence of alcohol and drug dependence; depressive
symptoms could have represented substance-induced
mood disorders.

Caveats

The depressive symptoms we studied were during
the worst lifetime episode. We had no information
about whether subsequent or prior episodes had a sim-
ilar or different pattern of typical and atypical symp-
toms. Moreover, some of our findings may have been
due to chance given the large number of statistical
comparisons performed.
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